Diabetes mellitus (DM) is a common chronic illness that requires continuous and comprehensive medical care using different strategies.[@ref1] The World Health Organization (WHO) stated that Kingdom of Saudi Arabia (KSA) is the second highest in the Middle East and seventh in the world for number of diabetes cases. Diabetes has increased prevalence of a 10-fold in the past 3 years in KSA.[@ref2] The prevalence reached 30%.[@ref3] Diabetes mellitus leads to poor general health and a lower quality of life with high mortality.[@ref2] Patient's satisfaction is a cornerstone of the medical care quality and an important goal of health care providers. Patients' relationships and satisfaction with health care providers are necessary for follow-up and management of the case.[@ref4] Diabetic patients are more easily dissatisfied with continuous follow-up visits for the rest of their lives. Dissatisfactory treatment and care of diabetic patients compromise the quality of their lives.[@ref5] Literature reviews showed a strong association between diabetic patient satisfaction and optimal care outcomes. Patient's satisfaction is affected by many factors, including the patient, providers, and health care system.[@ref6],[@ref7] Demographic characteristics (namely, female gender), clinical factors (namely, diabetes complications), treatment factors (namely, type of medication), adherence factors (namely, difficulty attending follow-up or taking medications), and service related factors were associated with lower levels of satisfaction for treatment.[@ref8] There is a need for studies about patient's satisfaction and the quality of diabetic care in the Northern Borders regions.

The objective of this study is to determine type 2 diabetic patients' satisfaction with the services provided by the Diabetic Center, Arar, KSA, and to assess the relationship between patients' satisfaction and their diabetic control.

Methods {#sec1-2}
=======

An observational cross-sectional study was conducted using a questionnaire to measure patients' satisfaction. The study was carried out between January and April 2018 at the Arar Diabetic Center, Arar, KSA. The sample size was calculated using the following formula:[@ref9]

n = *p*\*(1-p)\*(zα/d)^2^

The estimated proportion of service satisfaction of type 2 diabetic patients (p) was considered to be 70% according to the study conducted in Riyadh, KSA.[@ref10] A sample of 322 type 2 diabetic patients was included in this study. Type 2 diabetic patient above 18 years old and diagnosed since more than one year were included in the study. Diabetics with psychiatric disorders, limited intellectual capabilities, serious vascular complications were excluded from the study. A systematic random sampling technique was applied. We collected the data by interviewing patients. About 20 patients attended the diabetic center per day. We visited the center 3 times per week during 4 months.

The questionnaire included modifications of the Diabetes Clinic Satisfaction Questionnaire (DCSQ), Diabetes Treatment Satisfaction Questionnaire, and General Practice Assessment Survey.[@ref3],[@ref11] It was translated into Arabic and translated back into English. The designed questionnaire was tested for reliability and validity by a panel of experts. A pilot study was carried out on 50 diabetic patients with no modifications to the questionnaire. The questionnaire contained: 1) questions on patient characteristics, comorbidities, treatment and duration of diabetes; 2) assessment of practice related factors as access and continuity of care, waiting times, and appointment systems of follow-up visits; 3) assessment of doctors' competence, technical aspects of care, referral to and coordination with specialized care and communication skills. Every item was scored from 1-6, with a probable total of 60. Participants with a score of ≥90% (54+) were considered excellent, participants with a score of 60-89% (36-53) were considered good, and a score of \<60% (\<36) were considered poor.

We assessed patients' satisfaction regarding the diabetes care they received as patient, education on medication, lifestyle modification, and foot care. The overall levels of satisfaction concerning diabetes care were calculated according to a 5-point Likert scale (5: very satisfied, 4: satisfied, 3: neither satisfied nor dissatisfied, 2: dissatisfied and 1: strongly dissatisfied). Satisfaction items about doctors and their medical practice were scored using a 6-point Likert scale (very poor, poor, fair, good, very good and excellent). Measurement of diabetes control via HbA1c levels that was obtained from the patients' files with at least one HbA1c reading within the last 3 months.

The reference value of HbA1c was based on the American Diabetic Association (2017).[@ref1] For statistical analysis, we utilized the Statistical Package for Social Sciences, Version 16 (SPSS Inc., Chicago, IL, USA) to analyze the data. The results were displayed as numbers and percentages. The Chi-square was used as a test of significance, and a *p*≤0.05 was considered significant. Ethical approval and official permission was obtained from the Local Research Ethical Committee of the Northern Border Health Affairs (Number 39/9) and from the Arar Diabetic Centre Administration. Before starting the interviews, informed verbal consent was obtained from the participants. Their information were dealt with confidentiality.

Results {#sec1-3}
=======

**[Table 1](#T1){ref-type="table"}** illustrates the service satisfaction of type 2 diabetic patients in relation to their sociodemographic characteristics and smoking habits. The mean age of the studied population was 48.5±13.05 years. The overall satisfaction rate was 65.8%. Out of all participants, 50.3% were females and 49.7% were males. Approximately one third (31.4%) of the studied patients were illiterate. Twenty-seven percent of patients were smokers. There was no significant association between patient satisfaction and age, gender, marital status, educational level or smoking status.

###### 

Service satisfaction of type 2 diabetic patients attending the Arar Diabetic Centre in relation to sociodemographic characteristics, and smoking habits.
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**[Table 2](#T2){ref-type="table"}** shows 47.5% of patients had other chronic diseases. Approximately 44.1% of studied patients had been diabetic for more than 5 years. There was a significant association between patient satisfaction (*p*=0.001) and their health status and mode of treatment (*p*=0.02).

###### 

Service satisfaction of type 2 diabetic patients attending the Arar diabetic centre in relation to health status, comorbidity, disease duration and treatment.
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**[Table 3](#T3){ref-type="table"}** shows service satisfaction of type 2 diabetic patients in relation to their practice related factors. The appointment system was rated good by 78.9% of patients, 16.1% rated it fair and 5% rated it bad. Most of the studied patients (70.8%) have less than 5 visits per year to a service center. Regarding the ratings of waiting time: 83.5% of patients rated it good.

###### 

Service satisfaction of type 2 diabetic patients attending the Arar diabetic centre in relation to practice related factors.
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**[Table 4](#T4){ref-type="table"}** shows that 26.7% patients that rated the doctor excellent, 69.9% as good and only 3.4% as poor. Hemoglobin A1c was controlled in 64% of patients and uncontrolled in 36%. There was a significant association between service satisfaction of type 2 diabetic patients and both doctors' scores and HbA1c rates.

###### 

Service satisfaction of type 2 diabetic patients attending the Arar diabetic centre in relation to the evaluation of clinical competence, communication skills of doctors and Hba1c.
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**[Table 5](#T5){ref-type="table"}** shows the doctors' clinical competence and communication evaluation scale. Patients rated the doctors' performance excellent or good, except in relation to shared decision making (14.9%), addressing patients' questions and worries (13.7%), and listening (13.7%), which were rated as poor.

###### 

Doctors' clinical competence and communication evaluation scale.
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**[Table 6](#T6){ref-type="table"}** shows that 58.7% of patients were dissatisfied with the dietary advice provided and 44.7% were dissatisfied with information regarding medication (including side effects).

###### 

The diabetic care evaluation scale.
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Discussion {#sec1-4}
==========

Patient satisfaction is the key indicator of quality medical care. Patient satisfaction with the doctor-patient interaction is directly attributed to the level of a doctor's competence and success in service provision.[@ref12] This is an observational cross-sectional study conducted on 322 type 2 diabetic patients attending Arar Diabetic centre in Kingdom Saudi Arabia. This study aims to determine the satisfaction of type 2 diabetic patients with the services provided by the diabetic centres of Arar city, KSA, and to assess the relationship between patient satisfaction and their diabetic control. The study found that 65.8% of diabetic patients were satisfied and 43.2% were dissatisfied. There was no statistically significant association between patient satisfaction and their sociodemographic characteristics. Service and providers related factors were the main influences on patient satisfaction. This is in agreement with many articles published about patient satisfaction; for example, in Riyadh, KSA, 30% of patients were dissatisfied with their diabetic care and there was no association between patient satisfaction and patient characteristics or HbA1c.[@ref3]

In Abha city, KSA, 13% of patients were dissatisfied; however, demographic data (age, education, income, job) has no affection on patient satisfaction.[@ref13] In Riyadh, KSA, 35.8% were dissatisfied. Continuity, reception, communication and accessibility of care were the main factors affecting patient satisfaction.[@ref13] In Egypt, 32.7% of the diabetic patients were frustrated with the management plan in the primary health care centre (PHC), and there was an association between satisfaction and level of education, income and job.[@ref4] In Dubai, United Arab Emirates, type 2 diabetic patient satisfaction with the care they received is affected mainly by age and education levels.[@ref14] Kamien et al,[@ref15] found that 90% of diabetic patients reported satisfaction with primary care in Australia. In Kuwait, Al-Dousari et al,[@ref16] reported that patient satisfaction ranged from 75.2-78.4%. In Mexico, Doubova et al,[@ref17] reported that half of the diabetic patients were dissatisfied with their provided PHC services. Ramirez et al,[@ref18] stated that the proportion of diabetic patients' satisfaction ranged from 64.8-88%.

The satisfaction of type 2 diabetic patients is affected by many factors. It can be affected by patient related factors, service related factors, treatment adherence and clinical factors. Levels of satisfaction differ greatly between different settings. Regarding gender and satisfaction, this study reported that 62.5% of male patients were satisfied and 69.1% of females were satisfied, and this was statistically non-significant. This is in agreement with Al-Dousari et al,[@ref16] who found that female patients in Kuwait reported higher levels of satisfaction compared to male patients. While in contrast, a study in Pakistan found that the percentage of dissatisfaction among female diabetic patients was 7.6% while among males was 20%.[@ref12] The same study also found a significant association of patient satisfaction with doctor competence, interpersonal aspects, communication, spending enough time with the patient besides access to and availability of services.[@ref12] Al-Eisa et al,[@ref19] reported that male patients had significantly higher satisfaction than female patients regarding the provided health care services. Regarding the relationship of patient satisfaction and diabetic control, this study found that there is a significant association between the control of diabetes and satisfaction levels (*p*=0.05). Diabetic control (controlled HbA1c) occurred in 69.9% of satisfied patients. This differs from a study in Dubai, United Arab Emirates, that showed no significant association or relation between the control of diabetes (HbA1c\<7) and patient satisfaction.[@ref14] Other studies conducted in this field showed that there was an association between satisfaction and the outcome of care determined by HbA1c. Increased patient satisfaction usually improves the outcome of diabetes in terms of HbA1c.[@ref14] Alazri and Neal,[@ref20] and Redekop et al,[@ref21] found that poorly controlled diabetic patients were less satisfied. In a study in Nigeria, diabetic treatment satisfaction was significantly associated with better medication adherence and good glycemic control.[@ref22] It is obvious that higher levels of diabetic patients satisfaction is associated with better outcomes.

Study limitations {#sec2-1}
-----------------

The response rate was 98%; however, the study did not include the assessment of patients' compliance or other clinical factors affecting service satisfaction. Also, generalization of the results is limited to this diabetic center.

In conclusion, only two-thirds of type 2 diabetic patients are satisfied with the services provided by the diabetic centre of Arar city, KSA. There was a significant association between low patient satisfaction and poor diabetic control. Family physicians should adopt strategies to improve satisfaction levels and address patient needs and worries of type 2 diabetic patients through improvement of counselling especially dietary advice and drugs. Further research to assess other factors affecting the outcome of type 2 diabetic care especially in uncontrolled patients is needed. The study recommends also intervention research to assess the effect of health education, dietary advice, and drug information on the outcome of diabetic care.
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